
LAW OFFICES 

FiNKEGAW, Henderson, 
Farabow, Garrett, 

S DUNNER^L.L.R 

I300 I STREET; N, W. 
WASHINGTON^ D. C. 20005 
202-4-08-4000 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ^ar^m 



ASSISTANT COMMISSIONER FOR PATENTS 

Washington, D.C. 20231 Attorney's Docket Number: 01222.0034-01000 

Prior Application: 

Art Unit; 1755 



Examiner: D. Brunsman 

SIR: This is a request for filing a 

□ Continuation la Divisional Application under 37 C.F.R. § 1.53(b) of pending prior 

application Serial No. 08/544,212 filed October 17. 1995 of 

David A. RUSSO, Rvan R. DIRKX and Glenn P. FLORCZAK for COATING 

COMPOSITION FOR GLASS 

[Title of Invention] 

1 . s Enclosed is a complete copy of the prior application including the oath or 

Declaration and drawings, if any, as originally filed. 1 hereby verify that the 
attached papers are a true copy of prior application Serial No. 08/544,212 
as originally filed on October 17. 1995 . 

2. □ Enclosed is a substitute specification under 37 C.F.R. § 1 .125, 

3. □ Cancel Claims . 

4. A Preliminary Amendment is enclosed. 

5. s The filing fee is calculated on the basis of the claims existing in the prior 

application as amended at 3 and 4 above. 



For 


Number Filed 


Number Extra 


Rate : 


Basic Fee $760.00 


Total 
Claims 


32 -20 


12 


x$ 18.00= 


$216.00 


Independent 
Claims 


5 -3= 


2 


x$ 78.00= 


$ 156.00 


Multiple Dependent Claim(s) fif applicable^ : +$260.00= 




Total 


: $ 


Reduction by 34 for 
filing by small entity 




TOTAL FILING FEE 


: $1,132.00 



8. E 
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9. □ 

10. □ 

11. □ 



12. □ 



13. s 
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A check in the amount of $ 1.132.00 to cover the filing fee is enclosed. 

The Commissioner is hereby authorized to charge any fees which may be 
required including fees due under 37 C.F.R. §1.16 and any other fees 
due under 37 C.F.R. § 1.17, or credit any overpayment during the 
pendency of this application to Deposit Account No. 06-0916. 

Amend the specification by inserting before the first line, the sentence: 

-This is a □ continuation la division of application Serial No. 08/544.212 . 
filed October 17. 1995 which is a RE of 08/104,125, December 13, 1993, 
Patent No. 5,401 ,305, all of which are incorporated herein by reference.- 

New formal drawings are enclosed. 

The prior application is assigned of record to: ELF ATOCHEM NORTH 
AMERICA.INC. . 



Priority of application Serial No. 



filed on 



in 



(country) is claimed under 35 U.S.C. § 1 19. A certified copy 



□ is enclosed or □ is on file in the prior application. 
A verified statement claiming small entity status 

□ is enclosed or □ is on file in the prior application. 

The power of attorney in the prior application is to at least one of the 
following: FINNEGAN, HENDERSON, FARABOW, GARRETT & 
DUNNER, L.L.P., Douglas B. Henderson, Reg. No. 20,291; Ford F. 
Farabow, Jr., Reg. No. 20,630; Arthur S. Garrett, Reg. No. 20,338; 
Donald R. Dunner, Reg. No. 19,073; Brian G. Brunsvold, Reg. 
No. 22,593; Tipton D. Jennings, IV, Reg. No. 20,645; Jerry D. Voight, 
Reg. No. 23,020; Laurence R. Hefter, Reg. No. 20,827; Kenneth E. 
Payne, Reg. No. 23,098; Herbert H. Mintz, Reg. No. 26,691 ; C. Larry 
O'Rourke, Reg. No. 26,014; Albert J. Santorelli, Reg. No. 22,610; 
Michael C. Elmer, Reg. No. 25,857; Richard H. Smith, Reg. No. 20,609; 
Stephen L. Peterson, Reg. No. 26,325; John M. Romary, Reg. 
No. 26,331; Bruce C. Zotter, Reg. No. 27,680; Dennis P. O'Reilley, Reg. 
No. 27,932; Allen M. Sokal, Reg. No. 26,695; Robert D. Bajefsky, Reg. 
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No. 25,387; Richard L. Stroup, Reg. No. 28,478; David W. Hill, Reg. 
No. 28,220; Thomas L. Irving, Reg. No. 28,619; Charles E. Lipsey, Reg. 
No. 28,165; Thomas W. Winland, Reg. No. 27,605; Basil J. Lewris, Reg. 
No. 28,818; Martin I. Fuchs, Reg. No. 28,508; E. Robert Yoches, Reg. 
No. 30,120; Barry W. Graham, Reg. No. 29,924; Susan Haberman 
Griffen, Reg. No. 30,907; Richard B. Racine, Reg. No. 30,415; Thomas H. 
Jenkins, Reg. No. 30,857; Robert E. Converse, Jr., Reg. No. 27,432; 
Clair X. Mullen, Jr., Reg. No. 20,348; Christopher P. Foley, Reg. 
No. 31,354; John C. Paul, Reg. No. 30,413; David M. Kelly, Reg. 
No. 30,953; Kenneth J. Meyers, Reg. No. 25,146; Carol P. Einaudi, Reg. 
No. 32,220; Walter Y. Boyd, Jr., Reg. No. 31,738; Steven M. Anzalone, 
Reg. No. 32,095; Jean B. Fordis, Reg. No. 32,984; Roger D. Taylor, Reg. 
28,992; Barbara C. McCurdy, Reg. No. 32,120; James K. Hammond, Reg. 
No. 31,964; Richard V. Burgujian, Reg. No. 31,744; J. Michael Jakes, 
Reg. No. 32,824; Dirk D. Thomas, Reg. No. 32,600; Thomas W. Banks, 
Reg. No. 32,719; Christopher P. Isaac, Reg. No. 32,616; Bryan C. Diner, 
Reg. No. 32,409; M. Paul Barker, Reg. No. 32,013; Andrew Chanho 
Sonu, Reg. No. 33,457; David S. Forman, Reg. No. 33,694; Vincent P. 
Kovalick, Reg. No. 32,867; James W. Edmondson, Reg. No. 33,871 ; 
Michael R. McGurk, Reg. No. 32,045; Joann M. Neth, Reg. No. 36,363; 
Gerson S. Panitch, Reg. No. 33,751; Chen M. Taylor, Reg. No. 33,216; 
Charles E. Van Horn, Reg. No. 40,266; Linda A. Wadler, Reg. No. 33,218; 
Jeffrey A. Berkowitz, Reg. No. 36,743; Michael R. Kelly, Reg. No. 33, 921; 
and James B. Monroe, Reg. No. 33,971 . 

14. 13 The power appears in the original declaration of the prior application. 

1 5. □ Since the power does not appear in the original declaration, a copy of the 

power in the prior application is enclosed. 

1 6. 12 Please address all correspondence to FINNEGAN, HENDERSON, 

FARABOW, GARRETT and DUNNER, L.L.P., 1300 I Street, N.W., 
Washington, D.C. 20005-3315. 
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17. □ 



18. ^ 



Recognize as associate attorney . 



(name, address & Reg. No.) 

Also enclosed is Declaration of Stanley Marcus, Request for Certified 
Abstract of Title, Offer to Surrender, Assent of Assignee to Reissue, 
Reissue Declaration Under 37 C.F.R. § 1.175, Declaration and Power of 
Attorney, Assignment. Certificate Under 37 C.F.R. § 3.73(b), Information 
Disclosure Statement and PTQ Form 1449. 
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PETITION FOR EXTENSION . If any extension of time is necessary for the filing of this 
application, including any extension in the parent application, serial no. 08/544.212 . 
filed October 1 7, 1 995 , for the purpose of maintaining copendency between the parent 
application and this application, and such extension has not otherwise been requested, 
such an extension is hereby requested, and the Commissioner is authorized to charge 
necessary fees for such an extension to our Deposit Account No. 06-0916. A duplicate 
copy of this paper is enclosed for use in charging the deposit account. 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 



By: 




Robert J. ^icflelburg 
Reg. No. :^3, 057 



Dated: April 7, 1999 
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PATENT 

Attorney Docket No. 1222.0034-01000 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Reissue Application of: 

David A. Russo et al. 

Serial No.: To Be Assigned; 37 C.F.R. 

§ 1 .53 (b) Continuation of 
Serial No. 08/544,212, filed 
October 17, 1995 

Filed: To Be Assigned 
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Group Art Unit: Parent Application 
1755 



Examiner: Parent Application 
D. Brunsman 



For: COATING COMPOSITION 
FOR GLASS 

Assistant Comnnissioner for Patents 
Washington, D.C. 20231 

Sir: 



PRELIMINARY AMENDMENT PURSUANT TO 37 C.F.R. § 1.111 
AND COMMUNICATION PURSUANT TO § 1.177 

Applicants pursuant to 37 C.F.R. § 1.177, hereby submit this 37 C.F.R. § 1.53(b) 
divisional application from reissue application 08/544,212, filed October 17, 1995. 
Applicants hereby make this request since the Examiner in the parent reissue 
application indicated he would not enter claims 61-64 of applicants' February 12, 1999 
Amendment in the reissue application. 

Please amend the application as follows: 
IN THE CLAIMS : 

1 . (Amended Once) A process for forming an oxide composition comprising 
oxidizing a gaseous composition at a temperature below about 200 °C at atmospheric 



( 
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pressure, adapted to deposit at least a first layer of an oxide and silicon oxide onto 
glass at a rate of deposition greater than about 350 A/sec. wherein the composition 
comprises a precursor of tin oxide, a precursor of silicon oxide of formula R^OnSIp, 
where m Is from 3 to 8, n is from 1 to 4, p is from 1 to 4, and R is independently chosen 
from hydrogen and acyl, straight, cyclic, or branched-chain alkyi and substituted alkyl or 
alkenyl of from one to about six carbons, and phenyl or substituted phenyl, an 
accelerant selected from the group consisting of organic phosphites, organic borates 
and water, and mixtures thereof, and a source of oxygen. 

Claim 2. (Amended Once) The [gaseous composition] process of claim 1 , 
adapted to deposit at least a first layer comprising tin oxide and silicon oxide onto 
transparent flat glass at a temperature of from 450° to about 650°C. 

Claim 3. (Amended Once) The [gaseous composition] process of claim 1 , 
adapted to deposit at least a first layer comprising tin oxide and silicon oxide onto 
transparent flat glass to produce a glass article having essentially no reflected color in 
daylight. 

Claim 4. (Amended Once) The [gaseous composition] process of claim 1 
adapted to continuously deposit at least a first layer of tin oxide and silicon oxide onto a 
continuously moving transparent flat glass substrate. 

Claim 5. (Amended Once) The [composition] process of claim 1 at a 
temperature below about 175°C. 

Claim 6. (Amended Once) The [composition] process of claim 1 wherein the 
organic phosphite and organic borate accelerants have the formula (R"0)3P and 
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(R"0)3B where R" is independently chosen from straight, cyclic or branched-chain all^yl 
or alkenyl of from one to about six carbons; phenyl, substituted phenyl, or R'" CH2CH2- 
where R"' is MeOaC-, EtOzC- CH3CO-, or HOOC-. 

Claim 7. (Amended Once) The [composition] process of claim 1 wherein the 
precursor of the tin oxide is R„SnX4.„, where R is a straight, cyclic, or branched-chain 
alkyi, or alkenyl of from one to about six carbons; phenyl, substituted phenyl, or 
R'CHzCHz-, where R" is MeOsC-, Et02C-, CH3CO-, or HO2C-; X is selected from the 
group consisting of halogen, acetate, perfluoroacetate, and their mixtures; and where n 
is 0, 1, or 2. 

Claim 8. (Amended Once) The [composition] process of claim 1 wherein the 
precursor of the tin oxide is an alkyltin halide. 

Claim 9. (Amended Once) The [composition] process of claim 1 wherein the 
precursor of the tin oxide is an alkyltin chloride. 

Claim 10. (Amended Once) The [composition] process of claim 1 wherein the 
precursor of tin oxide is chosen from the group consisting of monobutylytin trichloride, 
dibutylytin dichloride, tributylytin chloride, and tin tetrachloride. 

Claim 1 1 . (Amended Once) The [composition] process of claim 1 wherein the 
precursor of silicon oxide is selected from the group consisting of tetraethylorthosilicate, 
diacetoxydi-t-butoxysilane, ethyltriacetoxysilane, methyltriacetoxysilane, 
methyldiacetoxylsilane, tetramethyldisiloxane, tetramethylcyclotetraslloxane, 
dipinacoloxysilane, 1,1-dimethylsila-2-oxacyclohexane, tetrakis (1-methoxy-2-propoxy) 
silane, and triethoxysilane. 
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Claim 12. (Amended Once) The [composition] process of claim 1 wherein the 
precursor of silicon oxide is tetraethylorthosilicate. 

Claim 1 3. (Amended Once) The [composition] process of claim 1 wherein the 
accelerant comprises triethyl phosphite. 

Claim 14. (Amended Once) The [composition] process of claim 1 wherein the 
accelerant comprises triethyl phosphite and triethyl borate. 

Claim 1 5. (Amended Once) The [gaseous combination] process of claim 1 
adapted to deposit at least a first layer of tin oxide and silicon oxide onto glass at a rate 
of deposition greater than about 400 A/sec. 

Claim 1 6. (Amended Once) The [gaseous composition] process of claim 1 
adapted to deposit at least a first amorphous layer of tin oxide and silicon oxide onto 
glass. 

Claim 1 7. (Amended Once) The [gaseous composition] process of claim 1 
adapted to deposit a plurality of layers comprising tin oxide and silicon oxide onto glass, 
the outermost layer of which is further adapted for deposit of at least a second layer. 

Claim 1 8. (Amended Once) The [composition] process of claim 1 7 adapted 
to deposit a plurality of layers comprising tin oxide and silicon oxide onto glass, the 
outermost layer of which is further adapted for deposit of a layer comprising tin oxide. 

Claim 19. (Amended Once) The [composition] process of claim 17 adapted 
to deposit a plurality of layers comprising tin oxide and silicon oxide onto glass, the 
outermost layer of which is further adapted for deposit of a layer comprising tin oxide 
and fluorine. 



Claim 20. (Amended Once) The [composition] process of claim 17 wherein 
the second layer comprises a doped tin oxide. 

Claim 21 . (Amended Once) The [composition] process of claim 1 7 wherein 
said plurality of layers are deposited from a precursor mixture comprising monobutyltin 
trichloride, tetraethyl orthosilicate and triethyl phosphite. 

Claim 22. (Amended Once) The [composition] process of claim 1 adapted to 
deposit at least a first layer comprising tin oxide and silicon oxide onto glass, said first 
layer having a refractive index which changes continuously between the glass substrate 
and the top of the layer. 

Claim 23 (Amended Once) A process for forming an o xide composition 
comprising oxidizinc a gaseous composition at a temperature below about 200 °C at 
atmospheric pressure, adapted to deposit at least a first amorphorous layer comprising 
tin oxide and silicon oxide onto glass at a rate of deposition greater than about 
400 A/sec, the layer having a controlled index of refraction, wherein the composition 
comprises a tin oxide precursor, a silicon oxide precursor of formula R^OnSip, where m 
is from 3 to 8, n is from 1 to 4, p is from 1 to 4, and R is independently chosen from 
hydrogen and acyl, straight, cyclic, or branched-chain alkyi and substituted alkyi or 
alkenyl of from one to about six carbons, and phenyl or substituted phenyl, and at least 
one accelerant chosen from the group consisting of boron and phosphorous esters and i 
water. 

Claim 24. (Amended Once) The [gaseous composition] process of claim 23 | 
adapted to continuously deposit at least a first layer comprising tin oxide and silicon | 
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oxide onto a continuously moving flat glass substrate at a temperature of from about 
450° to about 650°C, and comprising monobutyltin trichloride, tetraethyl orthosilicate 
and an accelerant. 

Claim 25. (Amended Once) A process for forming an o xide composition 
comprising oxidizing a gaseous composition at a temperature below about 200°C and 
at atmospheric pressure, adapted to deposit at least a first layer comprising amorphous 
tin oxide and silicon oxide onto glass at a temperature of from about 450° to 650°C at a 
rate of deposition greater than about 350 A/sec. wherein the composition comprises: 
a tin oxide precursor of formula RnSnX^.^, where R is a straight, cyclic, or 

branched-chain alkyi, or alkenyl of from one to about six carbons; phenyl, 
substituted phenyl, or R'CHzCHj-, where R' is MeOjC-, EtOgC- CH3CO-, 
or HO2C-; X is selected from the group consisting of halogen, acetate, 
perfluoroacetate, and their mixtures; and where n is 0, 1 , or 2; 
a silicon oxide precursor of fomnula R;„0„Sip, where m is from 3 to 8, n is from 1 
to 4, p is from 1 to 4, and R is independently chosen from hydrogen and 
acyl, straight, cyclic, or branched-chain alkyI and substituted alkyl or 
alkenyl of from one to about six carbons, and phenyl or substituted 
phenyl; 

one or more accelerants selected from the group consisting of water and organic 
phosphites and organic borates of formula (R"0)3P and (R"0)3B where R" 
is independently chosen from straight, cyclic or branched-chain alkyl or 
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alkeynl of from one to about six carbons; phenyl, substituted plienyl, or R'" 
CH2CH2-, wfiere R'" is Me02C-, Et02C-, CH3CO-, or HOOC-; and 
a source of oxygen. 

Claim 26. (Amended Once) A [composition] process according to claim 25 in 
which the precursor of the tin oxide is an alkyltin halide, the precursor of the silicon 
oxide is tetraethylorthosilicate, diacetoxydi-t-butoxysilane, ethyltriacetoxysilane, 
methyltriacetoxysilane, methyldiacetoxylsilane, tetramethyldisiloxane, 
tetramethylcyclotetrasiloxane, dipinacoloxysilane, 1 ,1 -dimethylsila-2-oxacyclohexane, 
tetrakis (1-methoxy-2-propoxy) silane, ortriethoxysilane, and the accelerant comprises 
one or both of triethyl phosphite and triethyl borate. 

Claim 27. (Amended Once) A [composition] process according to claim 26 in 
which the tin oxide precursor comprises monobutyitin trichloride, the silicon oxide 
precursor comprises tetraethyl orthosilicate and the accelerant comprises triethyl 
phosphite. 

Claim 28. (Amended Once) A process for forming an oxide com position 
comprisinc oxidizing a gaseous composition comprising at least one precursor of a 
metal oxide and an accelerant selected from the group con sisting of organic 
phosphites, organic borates, and water . 

Claim 29. (Amended Once) The process of claim 28 wherein a t least one | 
precursor for a metal oxide is selected from the group consist ing of compounds of tin, i 
germanium, titanium, aluminum, zirconium, zinc, indium, cadmium, hafnium, tungsten, ; 
vanadium, chromium, molybdenum, iridium, nickel, a nd tantalum. j 

i 

7 i 



i 
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Claim 30. (Amended Once) The process of claim 28 f urther comprising a 
precursor for a silicon oxide. 

Claim 31. (Amended Once) A process for forming a n oxide composition 
comprising oxidizing a gaseous composition comprising a metal oxide precursor and an 
accelerant selected from the group consisting of phosphites, borates, w ater, alkvl 
phosphine. arsine and borane derivatives. PH^ . AsH,. B,H«._0,J^,QJvE-U^?-and | 

CQ2. 

Claim 32. (Amended Once) The process of claim 31 wherein the metal 
oxide precursor is a precursor of metal oxides selected from the group consisting of tin 
oxide, germanium oxide, titanium oxide, aluminum oxide, zirconium oxide, zinc oxide- 
indium oxide, cadmium oxide, hafnium oxide, tungsten oxide, vana dium oxide. 
chromium oxide, molybdenum oxide, iridium oxide, nickel oxide, a nd tantalum oxide. 

Please cancel claims 33-49 without prejudice and add the following new claims: 
-50. A product produced bv the process of anv on e of claims 1-32. 
51. A product produced bv the process of anv one of claims 1 -32 wherein said 
oxidizing Is effected In a chemical vapor d eposition process.- 

REMARKS 

Claims 61-64 of Applicants' February 12, 1999 Amendment in the parent 
application, which the Examiner indicated he would not enter, comprise process and ; 

1 

product by process claims. These claims have been replaced by new claims 1-32 and 

t 
1 

8 
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50-51 which comprise process and product by process claims which the originally filed 
claims in the great-grandparent, grandparent and parent application support.^ 

For example, the claims of the great-grandparent application comprise 
composition claims for coating a substrate with at least one metal-oxide precursor and 
at least one deposition-rate enhancing material. Claim 1 of the grandparent application 
claims a method of depositing a film onto a substrate which comprises depositing at 
least one layer in the presence of at least one deposition-rate enhancing substance. 
Claim 6 describes the layer as comprising metal and silicon oxides. Claim 1 of the 
parent application describes a gaseous composition for the deposition of a layer of tin 
oxide and silicon oxide onto glass at a deposition-rate greater than about 350 A/sec. 
All of these claims clearly show an intent to claim the process and product produced by 
the process which the claims now cover. 

The present amendment amends claims 1-32, originally describing a gaseous 
composition so that they now claim a process for oxidizing a gaseous composition. 
Claims 50 and 51 claim the product produced by that process. 

Applicants have filed the present application In view of the Examiner's position of 
refusing to enter process and product by process claims 61-64, in the reissue 
application as not drawn to an invention under consideration. To the extent this 
comprises a restriction requirement, applicants point out that MPEP § 1450 provides 
"[t]he examiner may not require restriction in a reissue application (37 C.F.R. 1.176 and 
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^ Exhibits 1 , 2 and 3 attached to applicants' March 14, 1998 Amendment in 
reissue appliation Serial No. 08/544,212 comprise the claims of the great 
grandparent, grandparent and parent applications of the reissue application. 



MPEP § 1440). Even where the original patent contains claims to different inventions 
which the examiner considers independent and distinct, and the reissue application 
claims the same inventions, the examiner should not require restriction between them 
or take any other action with respect to the question of plural inventions. Restriction 
may only be requested by the applicant (37 C.F.R. § 1.177 and MPEP §1451). . . ." 
(Emphasis in original). Applicants therefore have filed the present application to cover 
the subject matter of claims 61-64 in a separate application. 

If filing this communication requires payment of a fee which this communication 
fails to account for, applicants' attorneys request charging such fees to their deposit 
account number 06-0916. 

Respectfully submitted, 




Dated: April 7, 1999 
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CROSSREFERENCE TO RELATED 
APPLICATION 



This application is a reissue of U.S* Patent 
No> 5.401,305, issued March 28. 1995 from U.S> Serial 
No> 104. 125, filed Deceif±?er 13, 1993. 
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Thxi applicaaos is a cosanuaaon-m-part of our U-S. 
patent appUcatioas* S<r. Nos. 07/814,166, now aban- 
doned, filed Dec, 26, I99K md. 07/814,352, aow abas- 
doned, fli«i D«c. 27, 1991, and a PCT nafioaai stage 
nlisg under 35 U S^C. 371 of PCT/rS92/ 10873. 

SACKGROLl^ OF THE INVENTION 

1 . Field of xht Isventioo 

The present mveauos is in the field of coatmgs on 
substrates. More particularly, tias mventioa is in the 
tlcid of compositions for the depositsos of coatisgs at 
high rates on glass or glass arncies to provide controlled 
refractive index* impmved emisivity characteristics, 
and/or appearance and abrasion resistance, and to com* 
piement or enhance other properties. 

2. Descnptson of the Prior Art 

Transparent setxu-coiKiuctar films such as indium 
oxide, staanate, or doped tm oxide, can be 

applied to vanoos transparent substrates such as, e.g., 
soda*lime glasses, m order to reflect iong-wavetogth 
infrared radiaaos. Transparent dielectric fihBS such as 
ntanium dioxide or undoped tin oxide can be applied to 
transparent articles such as glass bottles to form a base 
coat for a second coaong with a specific fuacnon, Dt- 
on the thickset of the semicotiductor or di* 
electnc fUm, vanous reflected iridescent colors may be 
observed. This iridescent effect is considered to be det- 
rimental to the appcarence of the glass in applications 
such as windows with low emissivity, or botdes for 
food or beverages. 

Methods and apparatus for coating glass, and espe- 
cially continuous coating on moving glass, are known in 
tl^ art. A description of apparatus us^ui in prepmng a 
coatcd-giass, article is fo\md m Lindner, U.S. Pat* No. 
4,928,627, made a part of this disclosure by rdcrcnce 
hemn* 

Vanous procedures have bcoi devised for reducing 
or eliminattsg ind«cence. For the low-emissivity ^phr 
caboo, Zaromb, m U,S, No, 3.37S,396. describes an 
article comprising a transparent glass sulstrate coated 
with tin azui silicon ox^ks; the cnatfflg vanes gradually 
in compositi<Hi from a bigh rwio of silkon oxide to tm 
oxide: at the subteate surface, gradually chasgmg to 
almost pure tin oxide, and changing further to a ra^o of 
not more than 60% silicoB oxide to not leas than 40% da 
oxide at the mter^ice of that coadng with die atmo- 
sphere. The rc&acdve a«l« of ti« coadng nearest to 
the substr^e is ^ut L5, substantially tl« refr«mve 
index of silica glass, changes to about 2.0, tl» re- 
frsKmve index of tin oxmIc, at the aa* intcrfswe, providing 
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an mi«rmcdiate coatmg layer vvitbout opacal mtsr- 
facc. The artscle so coated has little to no indescesc* m 
retlected light- Zaromb teaches mat aquaous soiutioos 
of tin and silicon chlond«s can be spnty-appiied :o 
achieve Ms coatings. Spray applicaootis axe usually 
h^tch operatioas which do not yidd hagh^uality, uni- 
form films; there is ao mention of other means of apph- 
caaos such as chemical- vapor dept^itKsn (CVD). He 
also fails to give any mdicatioa of the deposioon rate, a 
key parameter for a commcrciai industrial applicaaoQ. 

.Another appro^h is descnbed by Gordon in U.S. 
Pat No. 4,181,336. Otx or more layers of a traas^eat 
material with t refractive index intermedaate betweea 

that of a glass substrate and a conductive da oxide fiha 
are deposited by atmosphenc-pressure CVD between 
the glass and the tin oxide film. It is aecessary for the 
mtermediate layers to have specific refracnve mdice* 
and thicknesses m order to be effective. It is acted that 
when the mtermediate filiss contained silicon dioxide, 
suitable volatile compounds were found to be sdane, 
dimethysiltae, diethylsilai», tetramethyl silane, and the 
siiicoa halidfi No other precursors are meauoaed. The 
depo^tjon rates obtained for the processes descnbed 
were on^the order of from ID to 20 Angstrotns per 
second (A/sec,). Such rates are an order of magnitude 
below those necessary for a commeinai mdmtrvii pro- 
cess. 

In U.S. Pal. No. 4206,252, Gordon describes a pro- 
cess for depodong mixed oxide and mtnde coatmg 
layers of cononi^yaiy varying refractive mdex betweea 
a glass substrate md an mfra-rad^reilectrng coanngr 
whereby the filis indesez^ is eliminated. When silicon 
dioxide is part of the mixed oxide Him, tl» patent 
teaches that volatile silicon compounds with Si — Si and 
Si— H bonds are smtabie precursors. Compounds such 
as lj,2,2-tetramethyidisiiane; !,i.2*tnmethyldistlane, 
and U2-dim^yldi^lane are disclosed. All of the com* 
pounds contammg Si-Si ai^ Si-H bonds to which refer- 
ence is made m expen^ve, and none are comcrciaily 
availj^le 

In U.S. Pat No. 4.386.117. Gordon describes a pro- 
cess for preparing mixed silicon oxide/tin oxide coat- 
ings all specific refractive indices or a continuous gradi- 
ent as taught by Zaromb tn U.S. Pat No, 3,378,396. at 
opdmtim (^posttios rates of SO to 125 A/sec, usmg 
alkoxy^^peralkylpolysila&e precursors such as natiiHSx- 
ypentasuthyidisilane or dimethoxytetramethyldisilane, 
Agitn^ the slka precursors cited and mferred are im- 
prsct^ for indistnal use, because none of th«n is 
commfrrdaliy avail^le on a large scale 

La^^jit in U,S, Pat No. 5,02S,566, notes in col- 
umn 4 thitf tetnethyl orthostlkate (TEOS) suffers from 
a number of disadvanta^ in its appiicatk^n to a sub- 
strate by low- pressure CVD: th^ is, a pressor of about 
500 milliTorr, These disadvantages mclude difficulty of 
dofmtg tl^ resultant film with phosplK>nis, and con- 
troikd-source delivery dim u> ti» low v^r pressure of 
TEOS. La^ndijk also pomts out that attempts at an 
all-liquid process to prcxiuce borophosphosilicate glass 
have met with Hfw|t*rf success. He further equates the 
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dopant effect mthm a bro^ range of phosphorus, bo- 
Ton, antiznotiy^ arsenic and chromium compounds, but 
only when used with smcon compounds having ao 
carbon-oxygen-Silicon bonds, ^nd two or niore silicon 
atoms, 

in bottle applications, the coatmgs are applied at such 
low thicknesses, i.e., about 100 A. that so indescence is 
possible. However, the films are aot continuous, and 
this discontmuity makes them unsuitable for other ^pph^ 
canons. One solution to *vhe, disconsnmty is to deposit 
thicker ftlas of a matenai with a ref-icnve index closer 
to that of the arncle, A mixed metal oxide/ silicon oxide 
matenai depcsi^ at a sgmficantly more rapid rate 
than has heretofore been ^chitvad would be desirable, 
as discussed further herembeiow. 

AU the Silases disclosed m the pnor art for making 
mixed metal oxade/silicon dioxide coatinp have cenarn 
features which make them unsatisfactory for commer- 
cial development. Some are very corrostve, flammable, 
or oxy^n-sensitive,. and require special handling. Oth- 
ers are Qot readily avail^le, or are too expensive for 
cotnmerciai toe. Of the materials which can be used^ the 
biggest problem which limits their commercial develop* 
ment in mixsd i«tai oxide/silicon oxide and/or axyni- 
tnde mtermediase layers has been thai of inac^uate 
deposiDon rates. When the substrate is flat glass and the 
deposition process is CVD at ambient presyre, tlw 
deposinon rate of the mtermediate layers must be high 
enough to coat a producnon-hne giasa nbbon traveling 
at Une speeds as high as about 15 meters per minute 
(m/ffim) Rates for deposition of tl» desired layers of 
about 350 A arc desirable, and rates on the order of 400 
to 600 A/sec are preferable. Such rates have not hereto- 
fore been achieved under conditions which permit con- 
tmuous, mass prodi^tion of glass with properties. 

To overcome the problems as disctisvrd hereinabove, 
silica precursors are i^eded which are mcxpensive, 
readily avaii^ie, easy to handle, and have adequate 
deposition rates when vaporized with metai oxide pre- 
cursors. Alkoxysilanes such as TEGS, a commodity 
chemical, would be desirable. However, prior to the 
present invention* it has not been possible to deposit 
silicon oxide films from TEDS by atmosphenc-pressure 
CVD at commercially acceptable deposition ratest ex* 
cept at temperatures at or above 700 degrees Celsius 
CO. SooM success h^ been achieved at temperatum 
of from about 450* to about 630* C, but only by modify- 
ing the atmosphenc-pres«ire CVD process through 
pla^na enhancement or reduced presure, neither of 
which is generally acceptable for commericai use on a 
condni^us glass nl^)on. Additives such as oxygen* 
o2one^ or tnmethyl pho^hitc have also been used in 
these modified processes, but the rates achieved are still 
lower thAn tlK»e oeeded for an effective commercial 
system. 
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D S. Williams and E. A. D«ui, m / Eis:mxkem. Sec 
\3442) 657-^ f 198^0, showed that phc^pbosilicata and 
borophosphosilicaie glass ^Ims '*rixh controllable re- 
fractive index cac be deposited it rates of about 200 
.Ay sec ixtweea 515* and 610* C by the iow-pressiire 
C\1D of TEOS with phosphoroiis or boron osidea m 
conceatraaons which varied as a fliaction of the addi- 
tive used- The low-pressure pnxess descnbed here a 
not amenable to a contisiious on-line application of 
oxides. 

In P^jedingx l'^ Intemauonai VLSI Science and 
Techmcaf Symposium. ECS Prtx^ings Vol 98(9\ 
571--S (1989), D. A. Webb et ai. i^ned that silicon 
oxide filiss couid be deposited from TEOS at rates of 
about 125 A/sec in a piasma-eahaaced CVD process 
using oxygen. However, plasna-^ahanced CVD is not a 
viable opdoa for the contmuous cotaamierciai appiica* 
□on of oxide films to glass, being a batch process requir- 
ing complex and costly low-pmsure apparatus. 

A. K, Hochberg md D, L. O'Meara m / Electro- 
chem. Sec 1 W6) 1 S43 < 1 989) reported enhanced deposi- 
tion of silicon oxide filma at 570* C- by CVD at low 
pressure when mmethyipix»phite was added to TEOS, 
As with piaana-eahaaced CVD, however, low-pres- 
sure CVD IS not readily ualized for the coatiauous 
commercial applkatioa of silicoa-oxKic fUms oa a mov* 
mg sheet to produce a coated-^ass article, due at 
least in part to tl» cost ai^ complexity of the device 
used for depositioa at low pressu^ 

From a review of tl^ pnor art, it caasot be deter- 
mmed what precursor combtaatk»ts, if any, can be 
for coatiaiKHis (^positioa, under coaditknis axKi at a 
rate suit^k for mass prodycxKA, of mixed metal ox* 

tde/silicoa oxxic alms at adequate races fn>m readily 
available and relatively laexpensve reagents. 

Primary or secondary coatings on glass substrates are 
tether useful to enhance or compleoMt properties of 
either the substrate or one or mxm of the coatings 
thereoa. improvement of tndesei^ being only one 
appUcatKsn. Other uses of coatings incltule; e.g** protec- 
tion of the substrate surface from abrasion, addition of 
color to clear glass, and screening of particular wave- 
l«igtha of incident radianon. 

DISCUSSION OF THE INVENTION 

Tb» invention is a gaseous compo^tion for produc- 
ing an improved coadag on glass, wherein the coated 
gl»t exhibit specific prop«iies such as* e,g., controlled 
rsinctiye indeju abrasKm re«nai^ color etihat^- 
mmt, low emmivity, selective light filtration, ai^ anti- 
iridescence oa f!at*glass substrates. The iaveaaon is 
made by CVD at rates gre^ dian about 350 A/$ec. at 
atsio^l:^rk pressun md at temperatures lower ^^^n 
7G0' C., by using a mixture which includes at least one 
precursor for a metal oxKk* selected from the group 
consisting of volatile compounda of tin^ germanium^ 
titanium* aiuminuai, zirconium* iiyj^iiffl, ^ ^ miMm, 
hafnium, tungsten^ vanadium, chromium, molybdeaunu 
indium, mck^ and tantalum. The gaseous comp<^t^ 
further includes a precursor f<^ sihc^ dioxklev aiKt one 
or more aeyitives selected from the gstsup consisting ^ 
phosphites, berates, water, aikyi pimphiae, mmc and 



bortne denviaves; PH^ AsHj and S^H^; and O2. 
NF3, NO2 aad CO2. The additives ire lemed "^xeicr- 
ancs** bersin; the accelertsu serve to increase the rate of 
depc^nos of the film onxo the glass trom Use mtsture. 
The mumre of precursors asd additives is gaseous 
usder the cosditKSOS of appiicanos required to produce 
the coaied-giMs articlej the f^actios of the mitenals m 
the gaseous tmxrure with atzcosphenc or added oxygen 
provides tl^ corresponding oiKte which are deposited 
on the glass substrate. 

Hiose slolied in the art will undentax^ that precur- 
sors and matenais disc^issed in this speciBcatKm must be 
suffidentty v^iati^ alone or with other matsials, and 
suffioentiy stabie under the coiKiitions of depo^noiL to 
be a part of the compositKsn from which ihe desired 
films deposited. 

Precursors for dcpositioa of metal oxides include, 
e,g., aiTimii!iiT7i alkyls alkoxides, rarfTTiinm alkyis^ 
germanium alkoxides* t«^«™ alkyls, tita- 

nium haiides, rmc alkyls, and nrcomum aikosdes, Spe- 
ciHc examples of such compounds u^iude, e.g., 
Ai<C2H5)3* CrO^a^, GeSr^ TKOCjKtk TiCU* TiBr4, 
Ti(C$H702K ZriOCjH,)*, NiCCOk VCU* mCK^h. 
ZrCCsH^Ok a&l the like. 

Tin precursors include those described by the getural 
fonsula ltfSnX4-4» wl»re R is uuSepesdentiy chosen 
from straight, cyclic or branched-chats alkyi or alkenyl 
of ^om 01^ to about six carbons; phmyk substttuted 
pheayU or R'CHiCHj— , where R' is McChC— . 
EtOK:— » CH3CO— , or HChC— ; X is selected from 
tl» group conssstmg of halo^n» acetaue, perHuoroace- 
as^ tl^ mixtures; and where n k 1, or 1 Pre- 
femd pmunofs for tin oxk^ m the article of this m- 
ventiOT are the organotm halides. 

Precunors for siBcon oxsck mclude those described 
by the ^sserai formula K>^^ip, where m is from 3 to 
S, n IS tsom I to 4 p is Irom i to 4^ and R is uKlepen* 
doitly chosen irom hydrogen and acyl, straight, cycik, 
or bnzicbed-chais aikyi and substituted alkyI or aikenyl 

of from <Hie to about six carbons, and phenyl or sub^- 
tuted phenyl. Prefer r ed precursors for saliom ox»ie 
include tetnethyk^thosilicate, diftcetoxydi*t*butoxy»- 
lane* ethyitnacetoxysilanet ti^yltriacetoxysilazm, me- 
thyidiacetoxylsilazie^ tetramethyidisiloxan^ tetrame- 
thylcyclotetraailoxasse^ dipin^^sloxy^lane* !4-dintt- 
thylsila-2-oxacyclol»xane, tetrakis ( 1 -m^hoxy«2* 
propoxy) silane aiKt tr^etboxyaiane. 

Suit^Ie accelerants mclude phosphite and borate 
derivatives of the general formula (K 'OhP and 
(R"0)3B, whm R" IS tndepend«itiy chosei from 
straight, cyclic, or branched-chaan alkyI or aikenyl of 
from one to about ax carbons; phsiyl subsatuted 
piKityt or R" CH2CH2— » wiw« R " is MeChC— , 
EtOjC— , CK3CO— . or HO2C— ; is preferably alkyi 
or aikenyl of from 1 to4carbons at length. Particularly 
preferred acceleiMts aie tirae select^ from the group 
conasang of borcm ainl phosphorus esters; most pre* 
ferrai are TEB aiKl TEP. 

Iht precursors to tl« overcoated iayer comprise 
MBTC or any of tl» organotms descnbed by tlK gen- 
eral formula R^nX4-f above, tz^ a matsial chosoi to 
impart a s«ni-coadi^ve property to tiK tin oxi<^ such 
maT^*H incluj^t e.g*t antlmosy compouikis ^ch as 
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tmcethyUanmoay. phosphorous compoimds %uch as 
cnethyiphospaane. ind fluonne-cos taming compoucds 
such as tnfluoroac«tic acid, mfiuoro4c«?ic aahydnde. 
ethyl influorcsacetate, 2,2,2'tnfluoroetha2Gi. ^thyl 
4,4.4-mfluoiX)ac«toacctos«, heptailtiorobutyryl chlo- 
nde, and hydrogen fluon<te. The tm oxide layer can also 
b« made conductive by depc^tmg sub-stoiehiometnc 
films having the composition 3nOt-x, wherein s is a 
noQ-mteger having a value between zero and L and 
wherein the value of x can vary within a given fUm. The 
matenals for unpartmg semi-conductive properties to 
the tm oxide can also be added to the precurK»r5 for the 
first layers to enhance the emisavity of the entire coat- 
uig system, i.e.* the etnj»ivity of the combined first and 
second layers. 

Those %kMtd in the art will realize that the m oxide 
can be replaced in these films eatirely or in part by the 
oxides of other metals such as* e.g.t germanintn, an* 
mum. alimunum, zirccmum, zinc* m<ita*w, n*H^^it»w, 
hafnium* tungsten, vaoadium, chromium^ molybdenum, 
indium* mckel and lantalusL 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiz»nt of the present mventioa is 
a gaseous compostkm at a temperature below about 
200* C. at atmoaphsic pressure, adapted to depc^t a 
film of tm .ox^ $ad slkon ox^ie at a rate greater than 
about 350 A/sec* which ct^prises a precursor of tts 
oxidet a precursor of silica ozkle, an accelerant se- 
lected from the group consisting of organic phosphites, 
orgamc borates and water, aiid mixtures thereof, and a 
source of oxyg«L 

In another embodiment of this tnventioti, the compo* 
titxon results m a fUm deposited at atmospheric prepare 
wherein the Blm comprises one or a«>re mixed metal 
oxide/silicon dioxide films on a glass substrate, the de- 
pc^tksn being m^ from a mixture compnsmg a metal 
oxide precursor, a sl^n dioxide precurvft and at least 
one additive which improves or ac«ler^es the depos* 
tion rate irgmfrcantly when compared to the deposinoQ 
rate without the ad^ve The <kposited Hiss can con* 
tais additional oxkles related to the additives used. Fur* 
ther. the deposited mixed oxide (ilms can have speoik 

property m their own nght such as, e.g*, designed 
rdractive iiHiex, or can be com^iwd with other films, 
aiKte- or ovcrcoated* or both, to have a combined 
property such as, e.g., color neutrality or lubricity. 

Is a more*preferred embodiment, the compo»tion 
provkte a mixed metal oxi^^silicoa diox^e Him com- 
prising multipie tin oxide/siltcon dioxide layers of, e.g.^ 
mcreasng rcfrKtive index; further, a chosen property 
of a given layer, such as, e.g., the refractive mdex, can 
vary continuously such th^ an overcoated layer of tin 
oxide will have fw^fumal reflected cokjr. A pvcn iayer 
may thus have a concentr^ion of sil^on oxide and tm 
oxi^ different from the conccatratkms of silicon oxide 
and tin oxk^ in an adjacent layer. The films can also 
contain ox^es of tl» accelerantSt particularly when the 
additives contain phospiH^nis or boron. 

la a nw«-j^erred embodiment of tl» composition 
of th^ mvention* the precursors to the mixed ox^ 
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layer oompnae argiaotm haiid«s generally and 
moiKjbucyltia tnchlonde i>fBTC) m particukr, THOS. 
the accelerant tnethyl phosphite CTEP"^- 

The compositioas of the films produced by this ;iiven- 
noa were determised by X-ray diffractioii (XRD) and 
X-ray phouseiectros spectroscopy (XPS). The aracle of 
tise present invention is prtpMitd by a process using 
accelerants whereby the process provides a commer- 
cially acceptable continuoua CVU deposition of oxide 
f^lms on movmg glass* especuily on a moderns float- 
glass line, where the batch proc«»es of the pnor an are 
entirely inapplicable. 

The effe^ of added water aM^.addcd phosphites and 
bomes on the refractive mdcx and deposition rate of 
TEOS-^scd auxed oxkie fUins are shown in the follow- 
mg Tables. These results are contrasted to those m 
Tables fV and V, which show the effect of the addinves 
oxygen and a Lewis acai 

Table I shows the effect of added water. As the water 
concentration is increased, regardless of the tm/s2licon 
ratso or ti» gas velocity, the deposit^n rate increases to 
commercially significant levels* These rate iian-eases are 
also aixompanied by increases in rdractive index. In 
the tables here, the reported <^pofit»a rates are ap- 
proximate with a range of about seven percent, unless 
the rate is followed by as expressed ± usicertamty. 

TABLE! 

Eifsct oi Wtxer Cosccosrttx^ oe Mixad Oxade 

MBTC 7BOS W«cr D^, Rate 
sioi% tx^% aot% ILI. A/jg: 

665* C. gta taspenzare, iUt C. $y«ea te&pcntUFe. 

50 l/aa m Sow. 

0.71 Q.n aOO 134 25 

0,7t 0.71 a 15 1.73 340 

0.71 0.71 0,24 1.74 400 

665* C. {las tempemum 160* C vyttem trmprmura, 

ll^i l/mm gt flow. 

1.05 0.39 0,00 1.74 290 

1.05 0.59 OM in 330 

1.05 0-39 [.10 L» 440 



While 160* C is p fefer re d. the system temperature 
can be from about 125* to about 200* C 

Table O shows the effects of added TEF and of mix- 
tures of TS? and lower*alkyl borate esten such as th- 
ethyl borate (TEB). Tht re»iltt show that TEP is very 
effective m accelerating the <^pocitkm r^es of the mix- 
edoxldk Hbns to a high rate u speciSc and ctmtroUed 
re3«ctive*i2uiea values. Additioss of TEB at low levels 

to the TEP resulted in an additicaai small increase m 
As used m ^hi*- specification, che term '"high rate,'* 
as ^Ikd to the film fkpositkm described herem* is 
zreater than aboia 350 A/sec. atKi preferably about 400 
A/sec or higher. Ail tM Hlms produced under the con- 
ditions of Table II were clear. 
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TABLE 11 
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01 
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01 


4^2 :r 6 
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01 


4^2 i 16 
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' 56 
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1 ^ 


02 


492 r U 




0 IS 


3.-6 


0 19 


; 59 i 


01 


4^-56 



The glass temperature was 665* its speed, 0.56 
wsec: system temperature 160* air. MSTC. TEGS, 
and TEP or the miAture of TEP and TEB were mjecsed 
separately into the vaponzer section of the coatcr. Each 
data point was the average of three sampies. The dew 
pomt was from -U* to -7S* C 

Table !II shows the effect of added oxygen. Increas- 
ing the oxygen concentration mci^ases the depostnon 
rate significantly, hut not to the levels needed for com- 
merciai applicaaon. 

TABLE III 



Effect of Oxyges Coocestnooa Oq Mix«d Oxxk 
Refricgvg ladca and Depcxtttoa Raie 



M5TC 

310i % 


TBOS 
aoi % 


voi % of ar 


5tL 


A/sec 


0.71 




20 


1 54 


25 


0-7! 


0.71 


50 


161 


50 


0,71 


a?i 


75 


1.65 




0.71 


0.71 


lOD 


166 


Z40 



665* glass temperature. 160* C system temperttore, 
50 1/mm gas flow. 

Table IV shows tbt effect of ai^ed Lewis acid, 
wl^h m this case ts ex^ss MBTC. As the concentra- 
tion increases, the ni£e increases, although sot to the 
levels needed for commercial appiicatKm. 



TABLE IV 



EiTictof MBTCCon 
RcfiXLXtve ladcx 


xatrtaoe o& Mixed Oxk^ 
md DeooKtaon Rue 


MFtC 


TEOS 


ILl 


Dep, Rate 

A/MC 


OM 


a47 


I7t 


160 


OM 0.23 


a4a 


17$ 


200 


OM 0.47 


0.47 


l.»5 


300 



665* C. giass temperature, 160* C. syuem temperature 
50 i/min gas How. 

The data m the tables show that effective CVD of 
maed oxnie films can be achieved at commercial rates 
by the present inventiosu wnh cotN^omitant control of 
refractive md£3L Tht foUowmg txampUes tllustrate pre- 
ferred embodiments of this invcntkm. 

EXAMPLE! 

A square plate of sxia-lis» silka glass» 9 centiliters 
(cm.) on a side, ww he^ed on a hcrt block to 665* C A 
or^.cEs mixture of lOxmt 0. 16 sksI % MBTC 0.^ moi % 
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TECS, Q,*5 tnol % TEP, aad chc baiasc* hot air u 160* 
C was directed over the glass at a rate of 12 J liters per 
onnute sl/sim) for about 10 seconds^ The crater zi the 
glass surface was umfonBjy coated with a film which 
had a pale green color ui reflected light, Usmg ihc 
Pnsm Coupler techniqye. the refractive mdeat was 
found to be 1.60 and the thicksess was about 4260 k. 
corresponding to a depo&tioti rate of about 426 A/'sec, 
Sixmlariy deposited films have bees shown to be amor* 
phous by XKD, and to be composed of oxides of tm. 
siiicoc and phos|>hona by XPS. 

EXAMPLE 2 

A gas munire of about 1.S4 mol % MBTC 0.?8 moi 
% THOS, 0.75 mol % TBP, and the bdance hot air was 
directed over a glass surface m the same manner as 
descnbed in Ejumpie 1. The insulting lilm had a pale 
magenta color m reflected light. The i^fractive index 
was found to be \M, and the thickness was about 4930 
A, corresponding to » deposmcn rau of about 493 
A/sec. Similarly deposited films have been shown to be 
amorphous by XBJD, and to be composed of oxides of 
tm. sdicon phosphorus by XPS. 

EXAMPLE 3 

A gas mature of about L22 mol % MBTC 0,58 moi 
% TEOS, L09 moi % H^O and tl« balance hot air was 
directed over a glass surface as described in Example U 
but for eight se^i^ The resultsng film had a grees 
color m reflected light Tht refractive ii^ex was fouad 
to be !.78t and the flim thickness was about 4^50 A, 
which con^^i^ to a depoamam rate of about 580 
A/sec. Front XRD analy^ similariy deposited films 
have bees found to consist of collapsed tetragonal umt 
cells of tm oxkle^ mdicatzng sotne solid-soluaon forma* 
tion with silicon dioxide. XPS analysis shows that the 
films compf^ oxides of m and silicos. 

EXAMPLE 4 

Each of tl^ fUoa described m Examples 1 through 3 
wassuccesfivdy deposited for one second in ascending* 
index ord^. The multi*lay«' film was then overcoated 
with about 3^ A of fluorine-doped tin oxide. This film 
coasxructioQ provided a transparent artkk with essai- 
tiaily no r^lected color under cosditicas of daylight 
liiuinm^ioit. 

EXAMPLES 

A9<m. square of sod^lisK silica gl^ was heated on 
a IKH block to 663* C A gas mixture of about 1,04 mol 
% MBTC in air at 160* C, aial a ga* mixture of L04 moi 
% TEOS and 0,^ myi % TEP in air at 160* C were 
dixtcted through two microprocessor-controlled globe 
valves over the glass at a total fk>w rate of 12.5 l/min 
for 50 sec. The globe valves were simuitaneo^y 
opeud and closed at a prognuns^ rate such thai the 
gas composition unpingmg <^ the ^ass sample was 
continuously chan^ frcan a mixture of high TEDS/- 
TEP aad low MBTC to a mature of k>w TEOS/TEP 
and hi^ MSTC T!ie c«ter of the gla» surfice waa 
uniformly coated with a film ccaisistmg of oxides of tin. 



-9* 



silk^ md phosphors as d^^nnmed by XPS antlyis. 
As the film thicki^ss izs c r eaa cd, the tmoust of tm gradu- 
ally iiKH^ased, while the amount of sdicos aai phospho- 
rus aecr^asod. The f«OTcsve index w» caiculaied from 
'i^se dftU, asd &oti dau d«nv«i from suadard fUms, 
aad foimd to Ik between 1J2 LIT This fUa cos- 

5tnaction provKkd is amcle wtth essenuaily ao re- 
flected coior whea overcoated with fluonae-dopcd as 
oxide, 

EXAMPLE 6 

A gas mixnire of about 0, 16 moi % MSTC. O.SO mol 
% TEGS, aci the bakace hot air was directed over a 
glass surface as descnbed m Ex^mpm I for about 60 
seconds. The resuitmg mm had a magenta color m re- 
flected light, and a refra«mve index of 1 69. The film 
thickness was about 2260 K corresponding to a deposi- 
t:on rate of about 38 A/sec, 

EXAMPLE 1 

A 0.5-1 clear-glass beverage bottle was rotated md 
heated to about 600* C. m an oven over a three-nimute 
penod. The heated bottle was transferred into a coadng 
chamber, where it was contacted with a vapor mixture 
of a 16 mol % MBTC O.SO mol % TEDS, 0J5 mol % 
TBP. and the balance hot air at about 170* C, for 10 sec. 
The resulting fOm was magenta-blue in color, and wis 
uniformly distnbuted on the sidcwalls of the contajser 
from shoulder to base.^ The deposinoa rate was esa- 
mated to be about 200 A/sec from the fUm color, com- 
pared to about 50 A/sec for the bottle coated only with 
the v^r mixture of MBTC md TEGS. 

From a review of the foregoing tables and examples, 
those skilled m tl» art will realize that TEB, TEF. and 
water serve as accelerants m the CVD of oxide films on 
glass, anti that TEP and TEB are synergitt^ in acceler- 
ating the depwtioii r«e of TECS and MBTC Acceler- 
ants useful 10 this mventios are chosen from the group 
con»sting of borate aiKi phosphite esters, alkyltin ha- 
lides, md water. 

While tJ» composstioa of the present inventkm is 
preferably apphed contmiK>usly to a moving glass sub- 
strate by methods known to thoae skilled in the art, the 
compontKm of this isventkm also has utiHty in b^h 
processes. In applkatk^n ui^er cooditioQS of contina- 
ous deposttioa. the compoctkm is preferably main- 
tamed at temperatures bek>w about 200* C aiul n»>re 
preferably below about 175* C, and a|^>lied to tiM giasa 
movmg at about 15 meters per second to provide depo 
sition at a rate of at leas 350 A/sec., and preferably at 
a r«e of at le^ 400 A/sec* 

Modi&at^ia and improves^ts to the i^eferred 
forms of the inventxm disclosed and described l^em 
may occur to tboae in the art who come to un- 

derstand the prisa^ks and precepts he»cf. Accord- 
mgiy, the scope <^ the patent to be issued hmon should 
not be limited sokiy to the embodiments of the mvea- 
tion set forth hems, bat ratiwr shc^ be limited csiy 
by the advance by which the mvention has promoted 
the an* 
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Wh^t IS claimed ;s: 

i gaseous compositioa at a temperature below 
about 200* C. at atmospiicnc prsssure/ adapted to de- 
posit at least a first Uyer of tin oxide and stMcon cxide 
onto glass at a rtte of deposicoa greater than about 350 
Aysec. wberem the composinon cctnpnses a precur»r 
of on oxide, a precursor of silicon oxide of fonniala 
RmO^i^ where m is from 3 to 8, a is from 1 to 4, p js 
from I to 4 and R is aaiepeiKlentiy chosen from hydro- 
gen and acyU straight, cyclic or l>rsiK:hedH:baun alky! 
and substituted alkyl or alkenyl of from one to ibout six 
carbotis, ^ phenyl or substituted phenyl, an acceierast 
selected worn the gioup consistmg of orgaiuc pho§^ 

phitas, organic borates and water, and munirs* thereof, 
and a source of oxygen. 

t The gaseous composition of claim i, adapted to 
deposit at least a first layer compnsmg tm oxide ai^ 
silicon oxide onto transparent flat glass at a temperature 
of from 450* to about 650* C 

3- The gaseous composition of claim 1, adapted to 
depoKt at least a first layer compnsmg tin oxKie and 
Silicon oxide onto transparent flat g^ass to produce a 
glass article having essentially no re{l«:ted color in 
daylight. 

4. The gaseous composition of claim 1 adapted to 
continuously deposit at least a first layer of tin oxide and 
Silicon oxK^ onto a cofittauously moving transparent 
flat giMSB substrate. 

5. The coffipositioa of cU^ 1 at a temperature below 
about 175* C. 

6. The compoation of claim 1 whcrem the organic 
phosphite and orgamc borate acceieranu have the for* 
sula (R"0)3F aiKi (K"OhB wtee R" is independently 
chosen from straight cyclic or branched-cham alkyl or 
alkenyl of from one to about six carbons; pteiy 1, substi- 
tuted phenyl or R'" CHtCHt—. where R'" is 
MeO^C-, EtO^C— . CH3CO-, or HOOC-, 

The compoatioa of claim 1 wherein the precursor 
of the tm oxick is R^SnX*-* where R is a straight, 
cyclic, or braaciad-cham alkyl or alkenyi of from one 
to about six carbons; piwayl sub«tstuted phenyl or 
R'CH:CH2— , where R' is MeOjC— . EtOiC— . 
CH3CO— , or HOjC— ; X is selected from tia group 
consistiag oi halo^ accta^ pcrfluoroacetate. and 
their mixtures; and where a is 0, 1, or 2, 

^ The composition of claim I wl»reia the precursor 
of the tin oxide 'a an alkyltis 

f. Tbt compo6ii(»i of claim I wherein the precursor 
of tia tin oxkle is an alkyitin chionck. 

10. The composition of c laim 1 w i^ress tiK precursor 
of tl^ tin oxu^ is chosen from the groitp consisting of 
mcmolmtylytm trkhteu^ dibutylytin dkhloride, tnbu- 
tylytin chl^uie, and tin cetrachl<»y& 

11. The composition of chum 1 whexmn the precursor 
of slkos oxide is selected &om the group cosasstiag of 
tetraethylofthosilicate» diacetoxydi^*butoxysiiLiet 
ethyltnacetoxyslase^ methyttriacetoxysilaxie, n^thyl* 
ditt;:etoxylsila^ tetram^yldisik^xai^t tetraras^thyl* 
cyclotetrasiloxaii^ dipisacoloxyfilane, I J-dimethyi* 
sila*2-oxacyclohexaiu;, tetrakis (l-aiethoxy-2-{»x?poxy) 
^sha^ $Sid triethoxysilai^ 
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12. The cotnposiaoa of claim 1 wber^n the precursor 
of slices oxade iS tetra«thyionii<mUca«. 

compossaoa of class 1 wbcrcss tbs acceler- 
ant comprises tncthyl phosphite, 

14- The coaipositioQ of ciaxm 1 wherein the acceler- 
ant composes methyl phosphite and methyl borate. 

15. The gaseous compositioa of claim 1 adapted to 
deposit u least a nnt layer of tm oxide aad alkoa oxide 
onto at a rate of deposjtioa greater than ahoat 400 
A.'3ec. 

16. The gaseous compositiOG of clasm 1 aHap »# ^ to 
deposit at iea^ f firs amc^phous layer of tm oxide asd 
siikos oxide osto glass. 

17. The giseoQS compocitkm of clMim 1 Map^^ to 
deposit a piurality of Layers c^prissg tm oxide sad 
siikoa oxKie onto glass* the oatensKsst layer of which is 
further adaprfd for deposit of at least a second layer. 

IS. Tht composition of claim 17 adapted to deposit a 
plurality of layers comprismg tm oxide md silio^ oxKk 

onto glass, the outermost layer of which is further 
adapted for deposit of a layer iix^mpnsmg tm oxi^. 

19, The compositioti of claim 17 adapted to depodt a 
piurahty of layers comprisiag tm oxaie asd silic*jn oxide 
onto glass die outermost layer of which is furth« 
^pt^ for deposit of a layer compnsmg tm oxide and 
fluonse. 

The compositkjs of claim 17 wherem ^hn secoiKi 
layer compnses a doped tin oxide, 

21. The compositio!! of claim 17 wherem said plural- 
ity of layers are deposited ^m a precursor mixture 
compnsmg monobutyltia tnchlonde, tetraethyl ortho* 
silicate and methyl phosphite. 

22. The composition of claim 1 adapted to deposit at 
l^t a first layer comprising tin oxide and silicon oxKie 
onto glass, said Hrst layer having a refractive mdex 
which changes coatmiK)asly between the glass substrate 
and the top of the layer, 

23. A gaseous competition at a temperature below 
about 200* C. at atmospheric pressure, adspfffd to de- 
post at least a first amphoious layer compnsmg tm 
oxide and silicon oxide on^ glass at a rate of deposition 
greater than about 400 A/sec., the layer havmg a con- 
trolled index of refraction^ wherem the composiition 
compnses a tm oxide precursor, a silicon oxide precur- 
sor of formula lUrOitStp, where m is from 3 to 8, n is 
from I to 4, p is from I to 4, and R is mdependently 
chc^en from hydrogen and acyl* straight, cyclic, or 
branched-chain alkyi and subsututed alkyf or alkeny! of 
from oi^ to about six carbons. azKl phenyl or substituted 
ptoiyt and at least or^ accelerant chosen from the 
group consisting of boron and plK>sphomus esters aiKi 
water, 

24. The gaseous composition of claim 23 adapted to 
coatmuously depost at least a first layer comprising tm 
oxide and silicon oxide onto a contmi^usly movmg flat 
glass substra^ at a temperature of ^m about 450* to 
about 650' C„ and comprisng monobutyltin tnchlonde, 
tetraethyl orthoslkate and an accelerant. 

25. A gaseous compostKm at a temperature below 
about 200* C, and at atmosphem: pressure, adapted to 
deposit at least a first layer compnsng amorphous on 
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oxide and silicon oxide onto glass at a cemperature ot 
from about 450* to 630' C. at a rate of detKDSition 
greater than about 350 A. 'sec., wherein the ccmpcsmco 
comprises: 

a tm oxide precur^r of fonnuia R^SaXt-,, where R 
;3 a straight, cyclic, or branched-cham alkyl. or 
aikenyi of from one to about six carbons; phenyl 
substituted phenyl or R'CH^CHi— , '*here R' is 
MeO-C— EtO:C— . CH3CO— . or HOiC— , X 13 
selected from the group consistmg of halogen, 
acetate:, pert1uoro5u:ctate, and their rmxrures; and 
where n is K orl, 

a Silicon oxide" precursor of fonsula R^CSi^ where 
m IS from 3 to S. n is from 1 to 4. p is from 1 to 4. 
and R is mdependently chosen from hydrogen and 
acyl straight, cyclic, or braached-ch^ aikyi and 
substituied alkyi or alkenyl of from one to about six 
carbons, and phenyl or substituted phenyl 

one or more accelerants selected from the group 
consistmg of water and orgamc phosphites and 
organic borates of formula (R"0)3P and (R'O^B 
where R" is independently chosen from straight, 
cyclic or brtnchcd-chain aikyi or aikenyi of from 
one to about six carbons; phenyl substituted pheay. 
or R"* CH^CHj— , where R" is McOC— , 
EtOaC— . CH5CO— , or HOOC— ; and 

a source of oxygen, 

26, A composition according to claim 2S m which the 
precursor of the tan o%xds is an alkyitm halide, the pre- 
cursor of the silkon oxide is tetraeihylorthosilicatef 
diacetoxydi-t'butoxynlane, ethyitnaceusxysilane, meth- 
yltnacetoxysUane. methyldiacetoxyisilase, tetramethyl- 
disdoxane, tetramethylcyciotetnsdoxane, dipinacoiox- 
ysxlane, IJ-dimethyisiia-2-oxacyclohexase, tetrakis (1- 
methoxy-2-propoxy) silane, or tnethoxysilanet and the 
accelerant comprises one or both of tnethyl phosphite 
and triethyi borate. 

27. A composition according to claim 26 in which the 
tm oxide precursor comprises motiobutyitm tnchionde, 
the siliom ox^ pmrursor comprises tetraethyl ortho- 
silicate and the accelerant comprises triethyi phosphite. 
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28. A gaseous coraposition comprising at least cne 
precursor of a metal oxide and an accelerant selected froia the 
group consisting of organic phosphites, organic borates, and 
water* 

29* The gaseous composition of claixti 28, wherein at 
least one precursor for a metal oxide is selected from the 
group consisting of compounds of tin, gexrmanium, titanium^ 
aluminum, zirconium r 2inc, indium, cadmium, hafnium^ tungsten. 
m vanadium, chromium, molybdenum, iridium, nickel, and tantaluM. 

30. The gaseous composition of claim 28 r further 
J; comprising a precursor for a silicon oxide, 

31. A gaseous composition comprising a metal oxide 
precursor and an accelerant selected from the group consisting 
of phosphites, borates, water, alkyl phosphine, arsine and 
borane derivatives, PH ^. AsH^,^^H^^^.^^a,^^3.e_TO^_and 

32 > The gaseous composition of claim 31, wher ein the 
metal oxide precursor is a precursor of metal oxides selected 
from the group consisting of tin oxide, german ium oxide, 
titanium oxide, aluminum oxide, zirconium o xide, zinc oxide, 

"""""" indium oxide, cadmium oxide, hafnium oxide, tungsten oxide, 
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vanadium oxide ^ chromium oxide ^ molybdenum oxide, iridium 
oxide/ nickel oxide, and tantalum oxide. 

33. A film comprising one or more metal oxides and an 
accelerant , 

34* The film of claim 33, wherein said metal oxide is 
selected from the group of tin oxide ^ germanium oxide, 
titanium oxide, aluminum oxide, zirconium oxide > zinc oxide, 
indium oxide, cadmium oxide, hafnium oxide, tungste n oxide. 
vanadium oxide, chromium oxide ^ molybdenum oxide, iridium 
oxide, nickel oxide, and tantalum oxide > 

35. The film of claim 33, wherein said accelerant is 
selected from the group consisting of phosphites, borates, 
water, alkyl phosphine, arsine and borane derivatives, PH ^. 

AsH^, ^2^G^ ^2' ^2°' ^'^3' ^^2 ^^ 2* 

36. The film of claim 33, wherein said accelerant is 
t r iet hylphosphite . 

37. The film of claim 33, further compris ing a silicon 
oxide , 



38, The film of claim 33, wherein said film is 



amorphous « 
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39. An article comprising a substrate and a film of 
claim 33 deposited thereon « 



40. An article comorising a substrate and a film of 
claim 34 deposited thereon. 

41. An article comprising a substrate and a film of 
claim 35 deposited thereon > 

42 ♦ An article comprising a substrate and a film of 
claim 36 deposited thereon > 

43. An article comprising a substrate and a film of 
claim 37 deposited thereon* 

44. An article comprising a substrate and a film of 
claim 38 deposited thereon. 

45. An article of claim 39, wherein the substrate is 
glass> 

46. An article of claim 39, wherein the film has a 
refractive index which changes continuously. 
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47. An article of claim 39, wherein the film comprises a 
plurality of layers. 
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48. An article of claim 47, wherein each layer cont:ai-s 
a mixture of tin and silicon oxides. 

49. An article of claim 48, wherein each laver contains 
a concentration of tin oxide and s ilicon oxide different from 
an adjacent lavar. 
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Assnucr 



A composaos for coating glass by chemical- vapor 
deposmoa comprise* a mixture of a an oside precursor 
mosoeutyltm^^tncMonde, a silicos dioJtuie precursor 
■ etraethylortbosilicate, md an accelerant such as tn- 
ethyl phosphite; the composiaoa is gaseous below 200* 
md permits coittmg glass havmg a temperature from 
450" to 650* C. at deposition rates higher than 350 
A/sec. The layer of matcnal deposited can be combined 
with other layers to produce an amcie svith specific 
properties $\Kh as controlled emissivicy, refractive in- 
dex, abrasion resistance, or appearance. 
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Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

REQUEST FOR CERTIFIED ABSTRACT OF TITLE 

Please prepare a certified abstract of title for U.S. Patent 
No. 5,401,305, issued March 28, 1995, for placing in the file of 
the reissue application identified above. 

Title to this patent stands in the name of Elf Atochem North 
America, Inc. The title was recorded on December 20, 1993 in 
application Serial No. 08/104,125, filed December 13, 1993, at 
Reel No. 6806, Frame No. 0592. A true copy of the assignment 
accompanies this request. 

The owner Elf Atochem North America, Inc. is a corporation 
of the Commonwealth of Pennsylvania, with its principal offices 
at 2000 Market Street, Philadelphia, PA 19103-3222. 

The fee required under 37 C.F.R. § 1.19(b)(4) is submitted 
herewith. 



If there are any additional fees due in connection with the 
filing of this document, please charge the fees to our Deposit 
Account No. 06-0916. If a fee is required for an extension of 
time under 37 C.F.R. § 1.136 not accounted for above, such 
extension is requested and should also be charged to our Deposit 
Account. 

Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER 




Luke A. Kilyk // 
Reg. No. 33,25i 
Date: January 11, 1996 
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PATENT 

Attorney Docket No. 1222.0034 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Reissue Application of: 

David A. Russo et al. 

Serial No.: 08/544,212 
(Original Patent 5,401,305 issued 
March 28, 1995, Original Serial 
No. 104,125 filed December 13, 1993 

Filed: October 17, 1995 

For: COATING COMPOSITION FOR GLASS 

Owner of Record: Elf Atochem North 



The undersigned attorney for the assignee of the 
accompanying reissue application for the reissue of Letters 
Patent No. 5,401,305 for COATING COMPOSITION FOR GLASS, issued on 
March 28, 1995, to David A. Russo, Ryan R. Dirkx, and Glenn P. 
Florczak, hereby offers to surrender the patent. 

An order for a title report as required in reissue 
applications was filed on October 17, 1995. 



America, Inc. 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 



OFFER TO SURRENDER 



Respectfully submitted. 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER 



FiHNECAN, Henderson, 
Farabow, Garrett 

S DUNNER.L.L.P. 
I30O I STRErr, N w 

WASHINGTON, DC 20005 
202-406-4000 



By: 




Date: January 11, 19 9 & 
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Attorney Docket No- 01222.0034 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Reissue Application of: ) 

David A. Russo et al. ) 

Serial No-: 08/544,212 ) 

Filed: October 17, 1995 ) 

For: COATING COMPOSITION FOR GLASS ) 

Owner of Record: Elf Atochem North ) 

America, Inc. ) 

Assistant Commissioner for Patents 
Washington, D-C. 20231 

Sir: 

ASSENT OF ASSIGNEE TO REISSUE 

Elf Atochem North America, Inc., the assignee of the 
above-identified U.S. patent, expressly authorizes the reissue of 
its U.S. Patent No. 5,401,305. 

Date: .kVl . 5^ 



Na^ and Title of Authorized ; tO* 
Person Signing on Behalf of 
Elf Atochem North America, Inc. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Reissue Application of: ) 

David A. Russo et al . ) 

Serial No. : 08/644,212 ) 

(Original Patent 5,401,305 issued ) 

March 28, 1995, Original Serial ) 

No. 104,125 filed December 13, 1993 ) 

Filed: October 17, 1995 ) 



For: COATING COMPOSITION FOR GLASS 

Owner of Record: Elf Atochem North 

America, Inc . 



I- Assistant Commissioner for Patents 

Washington, D.C. 2 0231 

Sir: 

REISSUE DECLARATION XJNDER 37 C.F .R. S 1.17 5 

We, David A. Russo, Ryan R, Dirkx, and Glenn P. Florczak, 
the named inventors of the above -identified patent, declare and 
state as follows: 

1. We are the named inventors of U.S. Patent No. 5,401,305 
issued March 28, 1995, ("the '305 patent") which relates to a 
gaseous composition. 

2. During the Summer of 1995, we were initially informed 
that the claims in the '305 patent did not claim the entire scope 
of our invention. In other words, we have been informed and 

• agree that the '305 patent is partially inoperative because the 

uAwornces clalms In the '305 patent claim less than what is disclosed in 

FiNNEGAN, Henderson, 
Farabow, Garrett 

s DuNNER,L.L.p. the specification thereof. 

1300 I STREET, N. W. 
WASHINGTON, DC 20OO5 
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3. In particular, the claims of the '305 patent relate to 
a gaseous composition adapted to deposit at least a first layer 
of tin oxide and silicon oxide onto glass at a rate of deposition 
greater than about 350 A/seconds. However, the specification of 
the '305 patent, as well as the specification of the application 
leading to the '305 patent, disclose a broader gaseous 
composition. As reflected in the claims attached as Exhibit 1 to 
this declaration, we believe we are entitled to a broader 
invention which relates to a gaseous mixture comprising at least 
one metal oxide precursor and an accelerant, a film comprising at 
least one metal oxide and an accelerant, and a layer comprising a 
mixture of at least one metal oxide and an accelerant deposited 
on a substrate. The subject matter of these claims was not truly 
pursued in the prosecution of the application leading to the '305 
patent and we believe this was based on a misunderstanding or 
error of the patent counsel for the assignee. 

4. This misunderstanding or error, to the best of our 
knowledge, arose without any deceptive intention on our part, and 
unfortunately, was not recognized by us until pointed out by 
patent counsel, namely, Stanley A. Marcus. 

5. We acknowledge our duty to disclose to the U.S. Patent 
and Trademark Office all information known to us which may be 
material to the patentability of the '305 patent and the new 
claims attached as Exhibit 1 to this Declaration. 

6. We have reviewed and understand the contents of the 



'fa^o>=.™ original and reissue specifications, including the claims, as 
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amended by any amendment, including the amendment attached to 
this Declaration. 

7. We believe we are the inventors to the original '3 05 
patent, as well as the claims set forth in the amendment attached 
to this Declaration for which a reissue patent is sought. 

8. The newly presented claims differ from those of the 

original patent in that the claims of the '305 patent only relate 

to a gaseous composition comprising a precursor of tin oxide, a 

precursor of silicon oxide of formula R 0 Si and an accelerant 
^ m n p 

selected from the group consisting of organic phosphites, organic 
borates, and water, and mixtures thereof, and a source of oxygen. 
The original patent claims do not specifically mention a mixture 
comprising at least one metal oxide and an accelerant, a coated 
layer comprising the mixture containing the at least one metal 
oxide and an accelerant, nor do they relate to a gaseous 
composition comprising at least one precursor of a metal oxide 
with an accelerant, as was specifically disclosed in the 
specification of the '3 05 patent, for instance, at column 4, 
lines 18-39, column 5, lines 20-45, column 5, lines 58-66, as 
well as the examples. 

9. We hereby declare that all statements made herein of 
our own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
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jeopardize the validity of the application or any patent issued 
thereon. 



Date: / / f .xW^^^ / 

David A. Russo 



n 

Date: l\^\'V< 

Ryan' R. Dirkx 



Date : 



Glen P. Flore zak^ 
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Exhibit 1 



28. A gaseous composition comprising at least one 
precursor of a metal oxide and an accelerant selected from the 
group consisting of organic phosphites, organic borates, and 
water . 

29. The gaseous composition of claim 28, wherein at 
least one precursor for a metal oxide is selected from the 
group consisting of compounds of tin, geimanium, titanium, 
aluminum, zirconium, zinc, indium, cadmium, hafnium, tungsten, 
vanadium, chromium, molybdenum, iridium, nickel, and tantalum. 

30. The gaseous composition of claim 28, further 
comprising a precursor for a silicon oxide. 

31. A gaseous composition comprising a metal oxide 
precursor and an accelerant selected from the group consisting 
of phosphites, borates, water, alkyl phosphine, arsine and 
borane derivatives, PH^, AsH^/ ^2^6' ^2' ^2°' ^^3' ^°2 

32. The gaseous composition of claim 31, wherein the 
metal oxide precursor is a precursor of metal oxides selected 
from the group consisting of tin oxide, germanium oxide, 
titanium oxide, aluminum oxide, zirconium oxide, zinc oxide, 
indium oxide, cadmium oxide, hafnium oxide, tungsten oxide. 



vanadium oxide, chromium oxide, molybdenum oxide, iridium 
oxide, nickel oxide, and tantalum oxide. 

33. A film comprising one or more metal oxides and an 
accelerant. 

34. The film of claim 33, wherein said metal oxide is 
selected from the group of tin oxide, germanium oxide, 
titanium oxide, aluminum oxide, zirconium oxide, zinc oxide, 
indium oxide, cadmium oxide, hafnium oxide, tungsten oxide, 
vanadium oxide, chromium oxide, molybdenum oxide, iridium 
oxide, nickel oxide, and tantalum oxide. 

35. The film of claim 33, wherein said accelerant is 
selected from the group consisting of phosphites, borates, 
water, alkyl phosphine, arsine and borane derivatives, PH^, 
AsHg, B^E^, O^, N2O, NF3, and CO2. 

36. The film of claim 33, wherein said accelerant is 
tr iethylphosphite . 

37. The film of claim 33, further comprising a silicon 
oxide • 

38. The film of claim 33, wherein said film is 
amorphous ♦ 
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39. An article comprising a substrate and a film of 
claim 33 deposited thereon. 



40. An article comprising a substrate and a film of 
claim 34 deposited thereon. 

41. An article comprising a substrate and a film of 
claim 35 deposited thereon. 

42. An article comprising a substrate and a film of 
claim 36 deposited thereon. 

43. An article comprising a substrate and a film of 
claim 37 deposited thereon. 

44. An article comprising a substrate and a film of 
claim 38 deposited thereon. 

45. An article of claim 39, wherein the substrate is 
glass. 

46. An article of claim 39, wherein the film has a 
refractive index which changes continuously. 

47. An article of claim 39, wherein the film comprises a 
plurality of layers. 
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48 • An article of claim 47, wherein each layer contains 
a mixture of tin and silicon oxides. 

49. An article of claim 48, wherein each layer contains 
a concentration of tin oxide and silicon oxide different from 
an adjacent layer. 
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Attorney Docket No, 01222,0034 



DECLARATION AND POWER OF ATTORNEY 



As a beiow named inventor, I hereby declare that: my residence, post office address and 
citizenship are as stated below next to my name; I believe I am the original, first and sole 
inventor <if only one name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is claimed and for which a patent 
is sought on the invention entitled: COATING COMPOSITION FOR GLASS he specification of which 
[ ] is attached and/or [X] was filed as United States Application Serial No. 08/544,212 on 

June 1, 1995 and was amended on (if applicable); or was filed as PCT 

on and was amended on (if 



International 
applicable) 



Application Number 



I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. I 
acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37, code of Federal Regulations, S 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any 
foreign application(s) for patent or inventor's certificate or of any PCT international 
?ipplication(s) designating at least one country other than the United States of America listed 
i^elow and have also identified below any foreign application(s) for patent or inventor's 
certificate or any PCT international application(s) designating at least one country other 
|:han the United States of America filed by me on the same subject matter having a filing date 
before that of the application{ s) of which priority is claimed: 





COUNTRY 


APPLICATION NUMBER 


DATE OF FILING 


PRIORITY 


CLAIMED 




(if PCT indicate PCT) 




(dav, month, vear) 


UNDER 35 


use 119 










r 1 Yes 


r 1 No 



I hereby claim the benefit under Title 35, United States Code, S 120 of any United States 
^application{s) or PCT international application(s) designating the United states of America 
that is /are listed below and, insofar as the subject matter of each of the claims of this 
^application is not disclosed in that /those prior application's ) in the manner provided by the 
^first paragraph of Title 35, United States Code, S 112, I acknowledge the duty to disclose 
material information as defined in Title 37, Code of Federal Regulations, S 1.56(a) which 
occurred between the filing date of the prior application's) and the national or PCT 
international filing date of this application: 



U.S. applicat: 


CONS 


STATUS (Check one^ 


U.S. application number 


U.S. FILING DATE 


PATENTED 


PENDING 


ABANDONED 
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PCT APPLICATION NO 


PCT FILING DATE 


U.S. SERIAL NUMBER 
ASSIGNED ^if anvi 
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I hereby appoint the following attorney and/or agent (s) to prosecute this application and 
transact all business in the Patent and Trademark office connected therewith, finnegan 
HENDERSON, FARABOW, GARRETT & DUNNER, Reg. No. 22,540, Douglas B. Henderson, Reg. No. 20,291; 
Ford F. Farabow, Jr., Reg. no, 20,630; Arthur S. Garrett, Reg. No. 20,338; Donald R. Dunner, 
Reg, No. 19,073; Brian G. Brunsvold, Reg. No. 22,593; Tipton D. Jennings, IV, Reg. No. 20,645; 
Jerry D. Voight, Reg. No. 2 3,020; Laurence R. Hefter, Reg. No. 20,827; Kenneth E. Payne, Reg. 
NO. 23,093; Herbert H. Mintz, Reg. No. 26,691; C. Larry O'Rourke, Reg. No. 26,014; Albert J. 
Santorelli, Reg. No. 22,610; Michael C. Elmer, Reg. No. 25,857; Richard H. Smith, Reg- 
No. 20,609; Stephen L. Peterson, Reg. No. 26,325; John M. Romary, Reg. No. 26,331; Bruce c. 
Zotter, Reg. No. 27,680; Dennis P. O'Reilley, Reg. No. 27,932; Allen M. Sokal, Reg. 
NO. 26,695; Robert D. Bajefsky, Reg. No. 25,387; Richard L. Stroup, Reg. No. 28,478; David w. 
Hill, Reg. No. 28,220; Thomas L. Irving, Reg. No. 28,619; Charles E. Lipsey, Reg. No. 28,165; 
Thomas W. Winland, Reg. No. 27,605; Basil J. Lewris, Reg. No. 28,818; Martin I. Fuchs, Reg. 
NO. 28,503; E. Robert Yoches, Reg. No. 30,120; Barry w. Graham, Reg. No. 29,924; Susan 
Haberman Griff en, Reg. No. 30,907; Richard B. Racine, Reg. No. 30,415; Thomas H. Jenkins, Reg. 
NO. 30,857; Robert E. Converse, Jr., Reg. No. 27,432; Clair X. Mullen, Jr., Reg. No. 20,348; 
Christopher P. Foley, Reg. No. 31,354; John C. Paul, Reg. No. 30,413; Roger D. Taylor, Reg. 

:fo. 28,992; David M. Kelly, Reg. No. 30,953; Kenneth J. Meyers, Reg. No. 25,146; Carol P. 

Jinaudi, Reg. No. 32,220; Walter Y. Boyd, Jr., Reg. No. 31,738; Steven M. Anzalone, Reg. 

l|?o. 32,095; Jean B. Fordis, Reg. No. 32,984; Barbara C. McCurdy, Reg. No. 32,120; James K. 

;|Jammond, Reg. No. 31,964; Richard V. Burgujian, Reg. No. 31,744; J. Michael Jakes, Reg. 

■'to. 32,82 4; and Stanley A. Marcus, Reg. No. 2 4,425; William D. Mitchell, Reg. No. 20,977; 

.Robert G. Hoffmann, Reg. No. 17,7 67; and Royal E. Bright, Reg. No. 26,845 . Please address all 

Correspondence to FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER 1300 I Street, N.W., 

;Washington, D.C. 20005, Telephone No. (202) 408-4000. 

I hereby declare that all statements made herein of my own knowledge atre true and that all 
statements made on information and belief are believed to be true; and further that these 

.Statements were made with the knowledge that willful false statements and the like so made are 

ipunishable by fine or imprisonment, or both, under section 1001 of Title 18 of the United 

;;^tates code, and that such willful false statements may jeopardize the validity of the 

-^Application or any patent issuing thereon. 
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FULL NAME OF THIRD INVENTOR 
Glenn FLORCZAK 


INVENTOR'S SIGNATURE 


DATE 
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PATENT 

Attorney Docket No, 1222.0034 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Reissue Application of: 

David A. Russo et al . 

Serial No.: 08/544%212 
(Original Patent 5,401,305 issued 
March 28, 1995, Original Serial 
No. 104,125 filed December 13, 1993 

Filed: October 17, 1995 

For: COATING COMPOSITION FOR GLASS 

Owner of Record: Elf Atochem North 

America, Inc. 



LAW OFFICES 

FiNNECAN, Henderson, 
Farabow, Garrett 

% DL'NNER,L.L.P. 

I300 I STREET, N W 
WASHINGTON, DC 30005 
202-403-4000 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

DECLARATION OF STANLEY A, MARCUS 

I, Stanley A. Marcus, declare and state as follows: 

1. I am Patent Counsel for the assignee of the above- 
identified patent and reissue application. Elf Atochem North 
America, Inc., and was one of the attorneys appointed by David A. 
Russo, Ryan R. Dirkx, and Glen P. Florczak to prosecute the 
application leading to Patent No, 5,401,305 ("the '305 patent"). 

2. During the Summer of 1995, I was comparing the claims 
of the '305 with another patent for interference purposes. I 
became aware that the claims of the '305 patent claimed less than 
Messrs. Russo, Dirkx, and Florczak had a right to claim as 
inventors. In my opinion, as a result, the '305 patent is 
partially inoperative through this error. 
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3. This misunderstanding regarding the scope of the Russo 

et al . invention (i.e,, the error) arose when I had a meeting 

with Atochem's Research and Development people to discuss the 

claims of the '305 patent as issued. Upon this review, I 

discovered that the^ claims claimed less of the invention as 

disclosed in the specification of the '305 patent. In 

particular, the claims of the '305 patent relate to a gaseous 

composition adapted to deposit at least a first layer of tin 

oxide and silicon oxide onto glass at a rate of deposition 

greater than about 350 A/seconds, wherein the composition 

comprises a precursor of tin oxide, a precursor of silicon oxide 

or formula R O Si , an accelerant selected from the group 
m n p 

consisting of organic phosphites, organic borates, and water and 
mixtures thereof, and a source of oxygen. The claims as 
presented in the amendment attached to the Russo et al . 
Declaration are different in that they relate to a gaseous 
mixture comprising at least one metal oxide precursor and an 
accelerant, a film comprising at least one metal oxide and an 
accelerant, and also relate to a layer comprising at least one 
metal oxide and an accelerant deposited on a substrate. 

4 . The misunderstanding or error arising from the scope of 
Russo et al.'s invention occurred without any deceptive intention 
on the part of the applicant, assignee, or applicant's counsel. 

5. I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
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statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon . 



Date 
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Certificate Under 37 CFR 3, 73(b) 



Applicants : David A, Russo, Ryan R, Dirkx. and Glen P. Florczak 

Patent No,; 5,401, 305 issued; August 13, 1991 

For: Coating Composition for Glass 

Elf Atochem North America, lnc« , a Corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, 

partnership, university, government 
agency, etc) 

certifies that it is the assignee of the entire right, title and interest in 
the patent identified above by virtue of either: 



A, [X] An assignment from the inventor(s) of the patent identified above* The 

assignment was recorded in the Patent and Trademark Office at Reel (sSoL 
Frame0552/ or for which a copy thereof is attached. 

OR 

B. [ ] A chain of title from the inventor(s), of the patent identified above, to 

the current assignee as shown below: 



1. From: To: 

The dociiment was recorded in the Patent and Trademark Office 

at Reel , Frame , or for which a copy thereof is 

attached. 

2. From: To: 

The document was recorded in the Patent and Trademark Office 

at Reel , Frame , or for which a copy thereof is 

attached. 

3. From: To: 

The document was recorded in the Patent and Trademark office 

at Reel , Frame , or for which a copy thereof is 

attached* 



[ ] Additional documents in the chain of title are listed on a 
supplemental sheet. 



[ ] Copies of assignments of other documents in the chain of title are 
attached. 



The undersigned has reviewed all the documents in the chain of title of 
the patent identified above and, to the best of undersigned's knowledge and 
belief, title is in the assignee identified above. 

The undersigned (whose title is supplied below) is empowered to sign this 
certificate on behalf of the assignee. 

I hereby declare that all statements made herein of my own knowledge are 
true, and that all statements made on information and belief are believed to be 
true; and further, that these statements are made with the knowledge that 
willful false statements, and the like so made, are punishable by fine or 
imprisonment, or both, under Section 1001, Title 18 of the United States Code, 
and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Date : . jO.V^XV{L-^v>-^ 5^ i'^ i^U 

name : ' \::\\'rJX>,ij\'^. [.. llf! 0^r^"^^:b 

Title ; /-\ V; I iti,/':! ASt\t^i\\^ 

Signature t tl'yy j/'U 1 f VllnAi .^^^1^0^^ 



